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Windows connect the interior of a house to the
outdoors, provide ventilation and daylight, and are one
of the key aesthetic elements. In passive solar homes,
windows can provide a significant amount of heat for
a house in the winter.

Windows and doors are often the architectural
focal point of residential designs, yet they provide the
lowest insulating value in the building envelope.  Al-
though recent developments in energy efficient prod-
ucts have markedly improved the efficiency of win-
dows,  they still pose a major energy liability.

The type, size, and location of windows greatly
affect heating and cooling costs. Select good quality
windows, but shop wisely for the best combination of
price and performance. Many house building budgets
have been blown by spending thousands of additional
dollars on premium windows with marginal energy
savings. In general, if the windows are double-glazed,
well-built, and have good weatherstripping, they will
serve you well.  Check on added features, such as low-
emissivity coatings, inert gas fill between glazing lay-
ers, and tinted or reflective units —they may provide
additional energy savings at relatively low extra cost.

Well designed homes carefully consider window
location and size. In summer, unshaded windows can
double the costs of keeping a house cool. Year round,
poorly designed windows can cause glare, fading of
fabrics, and reduced comfort. Chapter 11 on Natural
Cooling describes how to shade windows to save even
more energy.

MeetingMeetingMeetingMeetingMeeting
ra i lr a i lr a i lr a i lr a i l

Foam sealantFoam sealantFoam sealantFoam sealantFoam sealant

Inside casingInside casingInside casingInside casingInside casing

JambJambJambJambJamb

FlashingFlashingFlashingFlashingFlashing

OutsideOutsideOutsideOutsideOutside
casingcasingcasingcasingcasing

Parting stopParting stopParting stopParting stopParting stop

Rail forRail forRail forRail forRail for
upperupperupperupperupper
sashsashsashsashsash

LowerLowerLowerLowerLower
sashsashsashsashsash

WeatherstrippingWeatherstrippingWeatherstrippingWeatherstrippingWeatherstripping

StoolStoolStoolStoolStool

ApronApronApronApronApron

Rai lRa i lRa i lRa i lRa i l

S i l lS i l lS i l lS i l lS i l l

Windows and Doors
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WWWWWINDOWSINDOWSINDOWSINDOWSINDOWS

To understand new window technologies, it is helpful
to know how they lose and gain heat:

� Conduction through the glass, edge,  and frame

� Convection across the air space in double- and
triple-glazed units

� Air leakage around the sashes and the frame

� Radiant energy from the sun transmitted through
the glazing

� Radiant energy from inside  emitted to the night
winter sky

Goals of Efficient WindowsGoals of Efficient WindowsGoals of Efficient WindowsGoals of Efficient WindowsGoals of Efficient Windows

� Good insulating values - low U-values (High R-
values) — a minimum of double-glazed glass
(U-0.65) with thermal breaks in metal-framed
units

� Low air leakage rates:

� less than 0.25 cfm per linear foot of sash
opening  for double-hung windows

� less than 0.10 cfm per linear foot for case-
ment, awning, and fixed windows

� Moderate to high transmission of visible light
(Visible Light Transmission = 50% to 80%)

� Low transmission rates of ultraviolet and infra-
red light (Solar Heat Gain Coefficient  —
SHGC — 0.4 or below)
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PROPER WINDOW INSTALLATIONPROPER WINDOW INSTALLATIONPROPER WINDOW INSTALLATIONPROPER WINDOW INSTALLATIONPROPER WINDOW INSTALLATION
Step 1: Step 1: Step 1: Step 1: Step 1: Make sure window fits in rough opening and

that the sill is level.

Step 2:Step 2:Step 2:Step 2:Step 2: Install window level and plumb according to
the manufacturer’s instructions.

Step 3:Step 3:Step 3:Step 3:Step 3: Use a dry, pliable foam gasket or non-
expanding foam sealant to seal between the jamb
and the rough opening, or stuff the gap with backer
rod or insulation and cover the insulation with caulk
(remember — most insulation doesn’t stop air leaks
— it just serves as a filter).

Step 4:Step 4:Step 4:Step 4:Step 4: If using an interior air barrier (such as
drywall) or exterior air barrier (such as housewrap),
seal the barrier to the window jamb with long-life
caulk or other appropriate, durable sealant.

Table 6-3Table 6-3Table 6-3Table 6-3Table 6-3
Economics of Energy ConservingEconomics of Energy ConservingEconomics of Energy ConservingEconomics of Energy ConservingEconomics of Energy Conserving

Windows and Doors*Windows and Doors*Windows and Doors*Windows and Doors*Windows and Doors*
(compared to single-glazed windows)

Type ofType ofType ofType ofType of EnergyEnergyEnergyEnergyEnergy ExtraExtraExtraExtraExtra Rate ofRate ofRate ofRate ofRate of ExtraExtraExtraExtraExtra
TreatmentTreatmentTreatmentTreatmentTreatment SavingsSavingsSavingsSavingsSavings CostsCostsCostsCostsCosts ReturnReturnReturnReturnReturn Annual Mort-Annual Mort-Annual Mort-Annual Mort-Annual Mort-

($/yr)($/yr)($/yr)($/yr)($/yr) ($)**($)**($)**($)**($)** gage ($/yr)gage ($/yr)gage ($/yr)gage ($/yr)gage ($/yr)

WindowsWindowsWindowsWindowsWindows
1. Double-glazed (R-1.8) 116 660 19% 53
2. Double-glazed with low-e coating (R-2.4) 157 1,110 16% 89
3. Double-glazed with  low-e coating and 186 1,260 17% 101
     inert gas fill (R-2.7)
4. Triple-glazed, low-e coating, inert gas fill (R-3.2) 235 1,710 15% 138
5. Quad-glazed, low-e coating, inert gas fill (R-5) 245 2,900 9% 232

DoorsDoorsDoorsDoorsDoors (compared to solid wood doors)
1. Foam-insulated doors (R-5) 5 20 26% 2
2. Storm doors over  wood doors (R-3.2) 3 90 n/a 9

* Savings and costs are for a home with 300 square feet of windows and 2 exterior doors located in Baton Rouge, LA.

**Extra annual mortgage for 30-year loan @ 7% annually would be 0.08 times the initial cost.  For example, double glazed windows
cost an extra $660, which would add about $53 (0.08 x $660) to the annual mortgage.

Future Window OptionsFuture Window OptionsFuture Window OptionsFuture Window OptionsFuture Window Options

Electronic windowsElectronic windowsElectronic windowsElectronic windowsElectronic windows

A new genre of windows are composed of special
materials that can darken the glazing by running elec-
tricity through the unit.  Some manufacturers already
have prototypes of these high technology windows in
operation.  At night and on sunny days, an electric
switch can be turned on to render the windows virtually
opaque.

Solid windowsSolid windowsSolid windowsSolid windowsSolid windows

Another new window technology uses gel-type ma-
terial up to one inch thick between layers of glazing.
The window offers increased insulating value, but at
present is not completely transparent and is not eco-
nomical in Louisiana.
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DDDDDOORSOORSOORSOORSOORS

Exterior wood doors have low insulating values,
typically R-2.2. Storm doors increase the R-value only
to about R-3.0 and are not good energy investments.
The best energy-conserving alternative is a metal or
fiberglass insulated door. Metal doors have a foam
insulation core which can increase the insulating value
to R-5 or greater. They usually cost no more than
conventional exterior doors and come in decorative
styles, complete with raised panels and insulated win-
dow panes.

Insulated metal or fiberglass doors usually have
excellent weatherstripping and long lifetimes. They will
not warp and offer increased security; however, they
are difficult to trim, so careful installation is required.
Table 6-3, shown earlier,  examines the costs and
savings of energy conserving doors. As with windows,
it is important to seal the rough openings. Thresholds
should seal tightly against the bottom of the door and
must be sealed underneath. After the door is installed,
check it carefully when closed to see if there are any air
leaks.

Accessible DesignAccessible DesignAccessible DesignAccessible DesignAccessible Design

Almost one out of ten people will suffer from
physical disabilities during their lifetime.  Designing
homes to provide accessibility for the physically im-
paired adds little to the cost of a home.  One important
feature is to design both exterior and interior door
openings and hallways  3'-0" wide to allow passage of
a wheelchair or walker.  Ensuring that baths and
kitchens have adequate room for wheelchairs is an-
other feature that adds little to construction costs but is
expensive to retrofit.

OOOOOVERALLVERALLVERALLVERALLVERALL W W W W WINDOWINDOWINDOWINDOWINDOW     ANDANDANDANDAND

DDDDDOOROOROOROOROOR R R R R RECOMMENDATIONSECOMMENDATIONSECOMMENDATIONSECOMMENDATIONSECOMMENDATIONS

� Use double-glazed windows with low-e coat-
ings and inert gas fill.  The low-e coating should
be applied to the outer pane of the glass to help
its performance in summer.

� South-facing windows should be clear and
shaded with about a 2-foot horizontal overhang
for single-story windows.

� East and west facing windows should have low
Solar Heat Gain Coefficients through the use
of tinting, reflective or selective coatings, or
window films.  West window areas, in particu-
lar, should be limited to avoid afternoon solar
gain.

� North windows, while avoided in northern
climates, are excellent for indirect lighting and
ventilation.

� Insulated doors should be used, with the pos-
sible exception of a front accent door.   Design-
ers should consider attractive fiberglass entry
doors that are now available as well.

Figure 6-9Figure 6-9Figure 6-9Figure 6-9Figure 6-9
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